Short Papers
The Influence of Drugs on Bleeding by C Wishart BDS FDS RCS LDSEd (Salisbury) Bleeding is the most obvious and immediate reaction to laceration of the tissues and it is not surprising that civilized man has continually sought for suitably potent medicaments whose contact with a wound would rapidly arrest hmmorrhage and promote healing. Medical literature from ancient times contains references to a great variety of these nostra, some few of which are possibly useful, but most have only an adverse effect. Birch & Snider (1939) (Cambrook 1936 Antihiemophilic globulin (AHG) has been isolated from bovine and porcine blood (MacFarlane et al. 1954 , Bidwell 1955 . This is of very high potency and is of great value given intravenously, in the control of himophiliac bleeding but in its present form is strongly antigenic. Nevertheless it has been used successfully in major surgery and for dental extractions (Fraenkel & Honey 1955 The use of a local anmsthetic with epinephrine in conjunction with a general anmsthetic has a sound pharmacological basis. Not only does the adrenaline cause vasoconstriction but the interruption of the pain pathways prevents the immediate rise in blood pressure which otherwise occurs at the first stimulus of an operation.
The Iatrogenic Group During the first half of this century, with the development of pharmacology as a precise study, a large number of new drugs was introduced, some of which gave rise to serious toxic effects causing depression of the htmopoietic system and allergic purpura. For their pharmacological value in the treatment of various conditions some of these have been retained in practice to this day, so that their use by patients who require to undergo dental extractions may complicate treatment. Drugs which may result in prolonged and serious hemorrhageareapronal(Sedormid,allylisopropylacetyl-carbamide), gold, the sulphonamide group, chlorpromazine and many others. Ackroyd (1949 Ackroyd ( , 1954 , in extensive studies of this phenomenon in the case of apronal, concluded that in some patients an antigenic apronal/platelet complex is formed in the presence of complement. The antibodies produced have the capacity to lyse platelets and also have a toxic effect on the capillary endothelium, resulting in severe thrombocytopenic purpura.
Most, if not all, of the therapeutically useful members of the sulphonamide group and streptomycin and chloromycetin have been found to give rise to similar toxic effects, although the incidence must be low in view of the extent to which they have been used since their introduction (Macauley 1954 (Sherlock & White 1944) . One of the more recently introduced sulphonamides, sulphamethoxypyridazine, is now accumulating its own bibliography and there have been reports during the past year of a number of fatal cases associated with severe thrombocytopenic purpura (Green & Finkel 1959 , Cohlan 1960 .
Gold and phenylbutazone, both used in the treatment of rheumatoid arthritis, may cause a secondary thrombocytopenia (Short et al. 1946) . One in four patients on gold therapy shows some reaction, and one in two hundred dies from it, usually as a result of a profound thrombocytopenia. Such patients should therefore have a full blood examination before any surgery.
A less serious interference with himostasis may arise from the local use of penicillin in high concentration. This was pointed out by Fleming & Fish (1947) Macht (1947) , on the other hand, reported that systemic penicillin may shorten the clotting time.
Aspirin is probably the commonest of all drugs in use today and may be taken regularly and in quite high dosage. It can result in a hypoprothrombinemia and is therefore anticoagulant. The mechanism by which it produces this effect is not known, although it is more likely to do so in patients whose intake or synthesis of vitamin K is deficient. (Goodman & Gilman 1955) and since the first use of bishydroxycoumarin in 1941 (Meyer et al. 1942 , Butt et al. 1941 . Anticoagulants are used to prevent or delay intravascular clotting and are of value in post-operative venous thrombosis and in reducing the incidence of coronary thrombosis. There is conclusive evidence that short-term anticoagulant therapy reduces the mortality from myocardial infarction but the position of longterm anticoagulant therapy is still not finally established.
A working party of the Medical Research Council reported (1959) that high-dosage longterm anticoagulant therapy significantly reduced the reinfarction rate, particularly in males under the age of 55. It is therefore likely that the dicoumarin group of drugs will be used to an even greater extent than heretofore, for some time to come, as a means of reducing the incidence of myocardial infarction. With these patients we are concerned for they may present considerable difficulties in treatment.
Whereas heparin can actually prevent clotting, bishydroxycourmarin and its congeneric substitutes such as phenidione and ethyl biscoumacetate decrease the coagulability of the blood in a rather complex way. Administration of the dicoumarin drugs primarily causes a fall in the available Factor VII and secondarily depresses the level of prothrombin. Indirect evidence tends to show that its effect is achieved by interfering with the role of vitamin K in the liver synthesis of prothrombin. There is also evidence that Factor IX and Factor X are depressed (Owren 1959 , Verstraete et al. 1957 ). The extent of the effect of the dosage on the individual is usually measured by Quick's one-stage prothrombin time. Although this is the control test in most common use it has the disadvantage that it does not sensitively reflect the decrease in coagulability and more refined and better standardized tests will no doubt be introduced.
Different congeners of bishydroxycoumarin are available, some of which are short-acting and some long-acting. With the short-acting drugs it may be difficult to maintain a constant level with the result that the prothrombin time fluctuates, but the usual aim is to maintain this at approximately two and a half times the normal. At such a level the patient is not in a hmemorrhagic state in the sense that spontaneous hemorrhage will occur, but tissue damage at this level is undoubtedly liable to lead to prolonged bleeding. Nevertheless, the clotting mechanism is still effective although delayed, the platelets are unaffected, and the blood vessels and capillaries unaltered. Minor trauma is therefore unlikely to present a great problem with regard to haemostasis. Severe trauma on the other hand presents a medica emergency and must be treated without delay with vitamin K and blood transfusion if necessary. Douglas & Brown (1952) and Toohey (1954) have shown the value of vitamin K1 as an antidote and this takes effect within a few hours.
It is clear that patients on anticoagulants must be handled with care if surgery becomes necessary. It has been suggested that it is necessary to modify the administration of anticoagulants to prevent bleeding following dental operations (J. Amer. med. Ass. 1958) and Hallam (1961) has adopted this policy with successful results. He withdraws anticoagulants until the prothrombin level is 60 % of normal, extracts the teeth, and recommences anticoagulant therapy twenty-four hours later. In his patients there has been no instance of thrombosis or of excessive hemorrhage.
Toohey (1958), on the other hand, states that major surgical procedures have been carried out on full anticoagulant therapy and that with dental extractions there is no need for cessation of treatment. Honey (1961) recommends that anticoagulant therapy be maintained during dental extractions and the prothrombin level kept to 15% to 20% of normal. Nevertheless this only applies to simple extractions where no great surgical damage is expected. Stafford (1960) also recommends that there should be no interruption of anticoagulant therapy prior to dental extractions. This policy is well supported by the observations of Sevitt & Gallagher (1959) who found no marked increase in bleeding from patients on phenindione who underwent orthopedic operations for fracture of the femur. Extractions should of course be carried out with care and the operator should be prepared to deal with any ensuing hemorrhage by the normal local measures. The fitting of a splint to protect the formed clot in the sockets is a useful precaution and topical hmmostatics such as thrombin and fibrin foam may here be expected to be of some value.
An increased risk of thrombosis is laid upon a patient if anticoagulant drugs are suddenly withdrawn, and it would seem unwise to withdraw the potential protection during a time of increased stress represented by the incident of tooth extraction.
Aspirin, which is such a useful analgesic drug, is also a thrombopenic agent and therefore enhances the effect of phenindione. It should not be prescribed for sedation for a patient who is on anticoagulant therapy and the sulphonamides should also be avoided (Biggs & MacFarlane 1957) . Oral antibiotics are reported to enhance the effect of oral anticoagulants (Toohey 1958) and if there is a place for them at all in the management of dental infections it is not in these cases since they may reduce the intestinal flora 14 which synthesize vitamin K, and thus upset the effect of the anticoagulant.
Further experience is, however, necessary to determine more precisely the extent to which these patients are at risk during dental surgical opera Kanner (1928) tells that the Slavonian and Ural-Altaic tribes believe that children born with teeth will become witches or sorcerers and the Kasubians that, after death, they will rise from their graves to suck the blood from their nearest relatives. In Poland and India such children are considered monsters and bearers of misfortune (Massler & Savara 1950) and in parts of Africa they are left to die in the bush. More recently, Allwright (1958) reports from China that these teeth are considered to bring very bad luck to the family; the parents of one infant made strong claims to the tooth when extracted so that it could be deposited, together with its attendant evil spirits, in the middle of Hong Kong harbour! In case, therefore, any of these beliefs have penetrated into our localities, perhaps it is always best, as Charon (1955) advises, to 'reassure the parents'.
Incidence: The frequency of these cases is difficult to establish accurately as detailed paediatric records are of recent origin. The parish register of Church Broughton in Derbyshire in the year 1767 carries an entry of an infant having 'two teeth cut when born', but possibly pediatric records are a more fruitful source of information. Even so, the condition could pass unnoticed if feeding were not affected and this may account for the divergence in the figures given.
Ballantyne (1896) was probably the first to make an estimate of the incidence -he found it to be 1 in 6,000. Bodenhoff (1959) in a more recent review of 186 reports in the literature and an investigation of 145 cases reported by Danish midwives and health visitors, places the incidence at at least 1 in 3,000 births. In Britain the incidence would appear to be in the region of 1 in every 2,000 live births. Comparative anatomy: In the cow, sheep and goat, the lower deciduous incisors are normally erupted before birth and in the horse and pig both upper
